The aim of the study is to assess enjoyment and intensity of physical exercise while 15 practicing physical activity (PA) in immersive virtual reality (IVR) using innovative training 16 devices (omni-directional Omni treadmill and Icaros Pro flight simulator). The study also contains 17 the results of subjective research on the usefulness of such a form of PA in the opinion of users. In 18 total, 61 adults (10 women and 50 men) took part in the study. To assess the enjoyment level (EL) 19 Interest/Enjoyment subscale of Intrinsic Motivation Inventory (IMI) was used. Exercise intensity 20 was assessed during 10-minute sessions of active video games (AVGs) in IVR based on heart rate 21 (HR). The average enjoyment level during physical exercise in IVR on the tested training devices
of 12
In connection with the above, the aim of the study was to evaluate enjoyment and intensity of 96 physical effort while practicing physical activity in immersive VR using innovative training devices 97 (omni-directional Omni treadmill and Icaros Pro flight simulator). The study also contains the 98 results of subjective research on the usefulness of such a form of physical effort in the opinion of 99 users. 
104
Inclusion criteria included: age (>18), signing a statement about good general health and the lack of 105 medical contraindicators to participate in the study (physical limitations affecting exercise e.g.:
106
pregnancy, injury, etc., no history of seizures or epilepsy, taking any medications affecting heart 107 rate). In the studies using the Omni treadmill (Virtuix) (Fig. 1) 
115
More than half of the participants (34 people) declared that they had previously experienced 116 immersive VR using computer games using VR headset, while no one had previously had the 117 opportunity to practice PA in virtual reality on the tested training devices.
119

Procedures
120
The research procedure consisted of a 10-minute session of an active video game on at least one 121 of the two studied simulators. Before proceeding to the above research activities, the researchers 122 matched the devices to the participant's height, explained the purpose of the game and explained 123 how to use it and move in VR. Then a 2-minute trial game took place, followed by a proper game 124 that lasted 10 minutes. Users could stop participating in the study at any time. In the group that Peer-reviewed version available at Int. J. Environ. Res. Public Health 2019, 16, 3673; doi:10.3390 
281
were even of the opinion that PA on the Omni platform can replace typical, real forms of physical 282 activity practiced in free time, such as walking and running. However, most participants testing 283 Icaros (60%) were convinced that simulator training is able to replace typical exercises in a support 284 position (Table 1) . 
291
So far, many studies have been published verifying the pro-health nature and enjoyment of 292 physical activity during AVGs [5, [42] [43] [44] [45] . Unlike our study, however, they did not evaluate PA in 293 immersive VR, in which man is cut off from the visual and auditory stimuli of the real environment, 294 and instead he/she receives the image and sound of the simulated world. Moreover, there are few 295 publications aimed at assessing the above-mentioned parameters during PA using innovative VR 296 training devices. In this context, our study seems original.
297
The assessment of enjoyment during PA is of great importance in shaping the motivational 298 instruction to take action, which from the perspective of public health is currently, among others, 299 regular participation in physical activity [9, 46] . The results of many studies have shown that 300 enjoyment is a significant predictor of PA participation regardless of the age of the participants [6] [7] [8] [9] 301 and their health [10] [11] [12] . Over the past few years, there have been publications on this topic in the 302 context of undertaking physical activity in VR. According to the results of these studies, the 303 attractiveness of various forms of PA in VR is higher in relation to identical forms of PA taken in the 304 classical way [25, 28, 29] . Icaros, which was a difficult task for the participants.
312
The high assessment of the usability of PA in VR on training devices is also emphasized by the 313 participants' declarations, which showed that having such training devices they would be happy to 314 train on them and would recommend this form of PA to their friends. The vast majority of study 315 participants were also of the opinion that PA on the Omni treadmill and the Icaros flight simulator is 316 useful enough to meet the needs of PA practiced in free time, and a large part even claimed they 317 could replace some classic forms of PA with it.
318
In the studies presented in this paper, the PA parameters were also evaluated in terms of their 
338
The results of this study should be viewed in the context of several limitations. Due to the lack 339 of other studies on the same issues, further research is necessary to verify the level of physical 
